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1/1 FAMPAT - ©QUESTEL-ORBIT - image 
FAN - 20042780730266 

PN - H JP8176134 A 19960709 [JP08176134] 

STG: Doc. Laid open to publ. Inspec. 

AP : 1994JP-0337009 19941227 
TI - NEW SYNTHETIC METHOD OF PHTHALIDE DERIVATIVE 
PA - TSUMURA&CO 
PA0 - (A) TSUMURA & CO 

IN - OGAWA YOSHIMITSU; WAKAMATSU TAKESHI; MARUNO MASAO 
PR - 1994JP-0337009 19941227 

IC - B01 J-023/50 B01 J-027/04 B01 J-027/055 B01 J-027/08 B01 J-027/232 C07B- 
061/00 C07D-307/58 C07D-307/88 

AB - (JP08176134) 

PURPOSE: To provide a new synthetic method of phthalide derivatives in a 
high selectivity and a high yield by reacting an acetylene carboxylic acids 
mixed with a silver salt and/or silver. 

CONSTITUTION: This new synthetic method of phthalide derivatives 
comprises reacting by mixing a compound of formula I (R(sub 1) is an alkyl; 
R(sub 2), R(sub 3) are each H, an alkyl or R(sub 2) and R(sub 3) linked to 
form a ring) with one or more silver salt (e.g. silver iodide, silver chloride, 
silver carbonate and silver sulfate) and/or silver in an anhydrous aprotic polar 
solvent (e.g. anhydrous dimethylformamide) with adding amines if necessary 
at -40 to 100 deg.C to obtain the compounds of formula II. The phthalide 
derivatives are useful as medicines having the inhibitory effect of 
prostaglandin F2. alpha., the reducing effect of blood viscosity, the 
suppressing effect of cell proliferation, etc. 
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1/1 DWPI - ©Thomson Derwent - image 
AN - 1996-368196 [37] 
XA - C1996-1 16334 

TI - Prepn. of phthalide derivs. useful as prostaglandin inhibitors to lower blood 
viscosity and inhibit cell growth - by reaction of acetylene-carboxylic acid 
with silver and/or one or more silver salts, gives high yield and selectivity 

DC - B03 

PA - (TSUR ) TSUMURA & CO 
NP - 1 
NC - 1 

PN - H JP08176134 A 19960709 DW1996-37 C07D-307/88 lOp * 

AP: 1994JP-0337009 19941227 
PR - 1994JP-0337009 19941227 

IC - C07D-307/88 B01J-023/50 B01J-027/04 B01 J-027/055 B01J-027/08 B01 J- 
027/232 C07D-307/58 C07B-061/00 

AB - JP08176134A 

Prepn. of phthalide derivs. of formula (III) comprises reacting an 
acetyl enecarboxylic acid of formula (I) with one or more silver salts and/or 
Ag. R2, R3 = H, opt. substd. alkyl or an opt. substd. ring of formula (II); Rl = 
opt. substd. alkyl. 

USE - (III) are prostaglandin F2alpha inhibitors, lower blood viscosity and 
inhibit cell growth. 

ADVANTAGE - The method gives (III) with high selectivity and yield. 
(Dwg.0/0) 

MC - CPI: B06-A02 B07-A01 B14-F04 B14-L08 
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[0 0] CSK^OB. *©KJ£W**>K 

7-b*b>#^*K>«*ffi»*«K:a'Mb« (Cu 
I ) , (HgSO,) XB*»*KiaKSS<i: b 

rj§<,»fc»£. ££j£%£ t/t v i'v y >KVtt*tf 

>M*a»Bflttt:. ffifMB (A g N0 3 ) XB«<fc*tt 
(HgO) *KJ£att«£t/TJBt»fc*B£. £^S«JiL 
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[00] EP^, *8?8WTH2^ u>*;l/#>K&c 1 ttX 

[oo] *«wo*st?», i ax« 2SJ^±^£bss 
«iccj:o. a*fb« (Ag i ) . mm ( a g b 

r) , «{blg (AgCl), J^KIi <Ag 2 C0 3 ) t M 

avmmm (Agio,) , ssKffi (Ag 2 soj , * 

a amir (Ag 2 c r o 4 ) . «c{t£g (Ag, s) 

tf n -5 1 axtt 2 ^±©«Kftcf/x«««e«T & 20 

[0 0] *«WO*ffi©afefrtt, 7-fe*U>27Jl/#>H 
[0 0] SJCK:»t»6tl&*Sitt, 7-feh>. T-feb^ 

TSCiWiU^. 30 
[ 0 0 ] EJgjBKtt, -4 0" CW10 0' CS-C© 
CTfr6iOMlRt"5C£* s "C*Sa*. 0° 0*63 0 

[o o] sm^mc h yxf^Tsx ^v^* 



[00] JWC, BBta»7«, HJB«*il»©flHHiatc 
Sfe^, f£« (MgSOj , ^*MEES*-r^C<b^ 

wen, e«c. cti%i?iefi^>«iEKa"cffi«tT4 
? -f — (^y^y;i/, t^st^ -fey yf*; t 

[OO]HJ609l (Z) -3-7^yf>7^'JFO 



2 5ml -f^m?^ *^tt2 - ( 1 --^>^^Jb) SB 
filOOmg, E^ffcfil (AgI),«(Ag), t 
M(AgCl), HftJS (AgBr), (A g 

2 C0 3 ) XttWEKtt (Ag 2 SOj 1 0«t;«*Ah 
T)l^>W.&Ltc&, jfck^y t^I^UAT 5 F 1 m 1 

^7^h?iili, atfficcTkSrijn*.. imx^ffiffi. 
o«> . iiSiiWEasLTSic^si*^. cM7 

^anW-<>^= 1:4) tiHRHIfS 

c±tcj:»), TSB©a<b^Ktt«r*wr* (z) -3 — 
£ ( z ) - 3 - ^ y r>7 z y F©nx*a^*©Bj*. 
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[0 0]«ffc: (Z) - 3-^'Jf>7^»JF 
»^3t: C a2 H 12 0 2 
fi : 18 8. 22 

jWWMkiR^^h^ ^ KBr max cm' 1 : 



1 7 7 7,1 6 8 6. 

H >^fW°J§*^ h ^ ( 8 PPm in C 
DC 1,) : 0. 99 (3H. t, J = 7 . 3Hz) . 
1.56 (2H. t q. J =7. 3, 7. 3Hz) , 
50 2. 46 (2H. dt, J =7. 8, 7. 3 Hz). 



C4) 



3¥8- 17 6 13 4 



8Hz) ,7.51(1 
0, 2. 4Hz), 7. 
7. 8 9 ( 1 H, d d 
0Hz) . 
m/z : 1 8 8 (M 



5 

5. 6 5 ( 1 H, t, J = 7. 

H. dd d, J =7. 8, 6. 
60 -7. 7 8 (2H, m) , 
d. J = 7. 8. 1. 0. 1. 
v**^* Y)V (E i -MS) 
+ , 22), 159 (100). 

[0 0] 2ft: 3-^Ob*JKy^-7'J> 
C. 2 H 12 0 2 
: 18 8. 22 

1 7 3 0, 1 6 56. 

Ylsm&Mgkm^Z Y)V {8 ppm in 
DC 1 s ) : 1 . 00 (3H, t , J=7. 3Hz) 

I. 74 (2H, t a, J =7. 5, 7. 3Hz) 
5 1 (2H, t, J = 7. 5Hz) ,6.26 
s) , 7. 36 (1H, ddd, J = 7. 6, 1. 
1. 0Hz) , 7. 44 (1H, ddd, J =7. 
7.6,1. 5Hz) , 7. 67 ( 1 H, ddd. 

6, 7. 6, 1. 5Hz) , 8. 2 5 ( 1 H, 



v KBr max cm" 



2. 
H, 
5, 
6, 
J = 7. 



(1 



6 

* ddd, J =7. 6, 1. 5,1. 0Hz) . 
7XX^^ h;l< (E I -MS) m/z : 1 8 8 (M 
+ , 7 4) , 8 3 ( 1 00) . 

[0 0] HJSW2 (Z) -3 -*s9Ws.**sfrjt*V 

25ml ± 7M.7 ^^KLI - (i^n"\^>;l>x^x 
WSflfBlOOmg, S^fclR (Ag I ) XfcMK 

(Ag) l 0%-=e;Vfi*AtiT^^>a^L^ J»* 

^^ji/^;uAr ^ Fimi san^., ^srigffa^L/ 

10 /Co JKJCKKi-te^ h«SftU «iRfc*«:ijn2.. 

(Mgsoj , «i*«EH*orsi^ia*»fc, 

(^y#^;l/ ; *HJiR, "*>£>-n -^*U-> = 1 : 
2) r^«fflHRT4Ci«:j:0, TE6Wl{b*BfSWt 
WT£ (Z) -3-^^n^>>;W^Uf r >7^y K 

zmtc «toc, ssjcssaiBcw-rs <z> -3— 

*20 l£gl?6<D N MR <D«#ffl£ ft?«f ) CD^^r^To 
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[0012ft: (Z) -3 -^n^^>;W^';^> 

^} T5£ : C a s H ! 6 O 2 

: 2 2 8 . 2 9 
t£R : *tt&*tt£A 

8 5-8 7° C 
pR^HBRiR^^^ ^ KBr max cm" 1 : 

1770, 1719, 1680. 
^Dh>iiaS1^^^HK5 ppm in C 
DC 1 3 ) : 1. 05-1. 85 (10 H, m), 2. 
80 (1H, m), 5. 5 0 ( 1 H, d, J =9. 5H 
z) , 7. 5 0 ( 1 H. ddd, J = 7. 6, 6. 1 , 
2. 0Hz), 7. 55-7. 75 (2 H. m). 7. 
89 (1H. ddd, J = 7. 6, 1. 0, 1. OH 
z) . 

Y)V (E I -MS) m/z : 2 2 8 (M 
+ , 1 6), 1 47 ( 1 0 0). 
[0 0] 2ft : 3-^^P^^;WV^7ij> 

: C 1 5 H 1 6 O 2 
frfM : 2 3 0 . 3 0 

BUS : 9 1 - 9 3" C 

^\WSbXSL^^^ Yfr v KBr max cm" 1 : 
1 7 2 2, 1 647. 



hymmsmmz^z u ppm in c 

DC 1 3 ) : 1 . 10-2. 1 0 ( 1 OH; m) . 2. 
45 (1H, m) , 6. 2 3 ( 1 H, s) , 7. 37 
30 (1H, d, J =7. 8H z ) . 7. 44 (1H, dd 
d, J = 7. 8, 7. 8, 1. 2Hz). 7. 6 7(1 
H, ddd, J =7. 8, 7.8,1. 5Hz) , 8. 
25 (1H, d, J = 7. 8Hz). 
VXX*-^ j>;U (E I -MS) m/z : 2 2 8 (M 
+ . 100), 172 (23). 
[0 0] msm3 (Z) -3- (2, 2-^y^;b^ 
Pt''Jf» 7*y F<D»JS 

25mlt^7^3JC2 - {3, 3-Sot?Ml/-l 
-^-^SatSlOOmg, 3^ti(AgI) 
40 Xttfi(Ag) 5 0%^;H4Anr;^>ffiftl/, M 
*^y^JbWA7 5 Flml 4flH*., gftl 8BSIS 

»L<«»L/fc. kjs***^ haau mm 

*TiSH*U gjl (MgSOJ, *«**EEB£LT 

TiBCDSft^wsa^wrs (z> - 3- 
( 2 , 2 - s*y ^;V7*p tr y ^>) 7 £ y F*»fc. « 

TtC..*SB*aiK:»TS (Z) -3- (2. 2-^^ 

^^•pt'y^) ?#y FoiR^R^oaHfe^r 
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[001«»: (Z)-3-(2, 
t;ir>) 7*«F 

^TS: C a3 H 14 0 2 io 
:2 02.2 5 

8 8 -9 0° C 
jftjUBRlR^^h^ v KBr max cm" 1 : 
1 7 8 2, 1 6 7 4. 

y'V Y^mBMgkm^Z bfr ($ PPm in C 
DC 1,) : 1. 32 (9H. s) . 5. 6 0 < 1 H. 
s ) 7. 4.9 (1H. ddd. J = 7. 6, 6. 3, 
1 . 



PPffi 
5.6 0 

, 7. 49 ( 1 H, ddd, J = 7. 6, 
7Hz), 7. 61 (1H, ddd. 3=7 
1. 7, 1. 0Hz) , 7. 67 (1H, ddd 
7. 6, 6.3, 1. OHz) , 7. 88 (1H 
d. J = 7. 6. 1 . 0. 1. OHz). 

hJl (E I -MS) m/z : 202 
+ . 15). 187 (100). 
[00] £fft : 3 - ( t - 7*yV) A VWV > 

C a3 H 14 0, 
frT-m : 2 0 2 . 2 5 

■U5 : 5 9 -6 0° C 

fS^»»jR*^2r*A' v KBr max c 
1 7 34, 1 646. 

7'P h^^^W*^* (S p pm 



6 . 
J = 
d d 

(M 



s) . 6. 3 1 (1H, 
J = 7. 3Hz). 7. 4 
7. 3. 
J = 7. 
ddd, 



1 . 2 H 
3, 7. 3, 
J =7. 3, 



m/z : 2 0 2 (M 



* DC 1 3 ) : 1 • 3 3 (9 H, 
s ) . 7. 3 9 (1H, d. 
9 ( 1H, ddd, J =7. 3, 
z) , 7. 67 (1H, ddd, 
1. 2Hz) . 8. 26 (1H. 
1 . 2. 0. 7 Hz ) . 

(E I -MS) 
+ , 1) , 1 4 9 ( 1 0 0). 

[oo] mmm4 (z> -3-^: 

25mlt^l77^3jc2 - ( 1 £1 
fllOOmg, 3<MtaB (A e I ) (A g) 1 

5 Kim 1*1BJL. S»"C1 8F3W»b<S#Pb 
/Co #«c\ KKi&Sr-fe^ hifiiSU ffij£0C7j<3:Jjn;t, 

fzd» (MgS0 4 ) , ^SK«rifSEa*L-CJSJ£Slffi*S 

/Co C^77 4 r>^^7A^P7h^77^ (->U 

^D^l/A- <>-fef> = 1 : 1) -c 
^KffiK-r & C i tc d: *3 . TROSf fc^teW* & 
(Z) -3-^7>'Jf r >7^'JF^fifc B «T<<C, S 
StBSOI&cStT* (Z) -3--^^>y^>^^y F© 

i<D£l£Jt (SJ£gia£ONMR©a^ffl[«:WW) ©MS 
n C * ^ttj^To 
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[001M: (Z)-3-^fyf>7^'JF 

Ca,H,.0, 40 
fH^fi : 2 3 0 . 3 0 

jR^MBTRjRX^i- hJl/ v KBr max cm" 1 : 
1 7 8 0, 1 6 8 6. 

h^&JSS^**'** h& (& ppm in C 
DC 1 3 ) : 0. 8 9 (3H, t , J = 6. 4Hz), 
1. 20-1. 60 (8H. m) , 2. 48 (2H. d 
t. J = 7. 8, 7. 3Hz) . 5. 64 ( 1 H, t, 
J = 7. 8Hz). 7. 50 (1H, ddd, J = 8. 
3. 6. 1. 2. OHz), 7. 60-7. 70(2 50 



H. m) . 7. 90 (1H, ddd. J = 7. 6, 1. 
0, 1. OHz ) . 

77^^ (E I -MS) m/z : 2 3 0 (M 
+ . 20) . 1 5 9 ( 1 0 0). 
[0 0] 3-^^^MV^7'J> 

^H 1 ^: C 15 Haa0 2 

: 2 3 0 . 3 0 

^fl-lKBMX*'** ^ KBr max cm' 1 

1 7 2 8. 1 6 5 6. 

b>&mg&®bX'<2 WMS ppm in ( 
DC 1 3 ) : 0.-89 (3H. t. J=6. 6Hz). 



1 . 15-1. 
(2 H. m) , 
z) , 6. 2 5 
= 8. 1 Hz ) 
1, 7. 8, 1 
J - 7. 8, 7 
ddd, J = 7 . 3, 1. 5, 
7^^^ h;U (E I -MS) 



45 (6H, m) , 1. 60-1. 80 
2. 5 3 (2H. t, J = 7. 3H 
( 1 H, s ) , 7. 3 5 ( 1 H, d, J 
. 7. 44 ( 1 H, ddd. J = 8. 
. 5Hz) , 7. 67 (1H, ddd, 
. 3, 1. 5Hz) , 8. 25 (1H, 
0. 7 Hz ) . 
m/z : 2 30 (M 



(10 0) 
(Z) -3 — 



+ . 3 8), 118 

[oo] mnmb 

2 5ml i-^m.yvXzifcZ 



(6) jgRpps- 17 6 134 

10 

*»«100mg, 3StfblB.<As I > XtSM (Aff) 

(z) - a— <>^y^>7*ij K£f# 
fc. htk:. *sa»e»c«r4 (z> -3-- 

;WV*^y><t(D£jatfc (SJESSfiONMRoa^ffi 
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[00]«?*: (Z)-3-^Jf>7*>JF 
^■SS: C ls H 10 O 2 
: 2 2 2 . 2 4 

ftS:9 2 -9 4' C 

^«®JKX^* hJl' i> KBr max cm" 1 : 
1 7 74. 1 6 5 6. 

h>^^itir|x^^ h;MS ppm in C 
DC 1 3 ) : 6. 43 (1 H, s ) . 7. 3 2 ( 1 H. 
dddd, J = 7. 4. 7. 4. 1. 0, 1 . OH 
z) . 7. 4 1 (2H. ddd. J = 7. 4, 1. 0. 
1. 0Hz), 7. 55 (1H, ddd. J=7. 7. 
7. 2. 1. 0Hz), 7. 73 ( 1 H. ddd, J = 
7. 9, 7. 2. 1 . 0Hz) , 7. 7 8 ( 1 H, d d 
d, J = 7. 9. 1 . 0. 1. 0 Hz ) . 7. 8 5 (2 
H, dd d. 7. 4. 1. 0. 1 . 0Hz) , 7, 9 5 

( 1 H, ddd. J = 7. 7, 1. 0. 1. 0Hz ) . 

(EI-MS) m/z : 2 2 2 (M 
+ , 1 0 0). 1 6 5 (5 9). 

[OOJjUSWB (Z) -3 — ^>>^:r>-4. 5 

5 0m 1 3mTX%Lyz?X^tC3, 4-^fU>^^ 
>- 2 - (7 xr.;H^jl/) ^Ifil . 0g, 3^7 
fbJ85 O^-fcil/** i*^y?;bWA7 5 Fl 0ml 

tt*r2@i56». I£M (Na 2 SOJ % 8JK£WEB£ 

6Wtt»"r 4 C 4 tCJ: 0 1 TSB©a<fcWtt*t*Wr * 
(Z) -3 — i^yf>-4, 5-J*U>V>**rls 
7*V F (43^9 2%) £f#fc 0 (Z) -3 

^yf>-4, 5-y^u>t>^-+^y^y Fi-toai 



20 4v9-?v>t o&mittzm&mmo nmr ©a^e^ 

6 10 0: Or*ofc. 

t00]M: (Z) - 3-<>^yf>-4, 5--* 

10^4 

ft+M : 2 66. 2 5 
BfcS : 16 9-171° C 

^^S^X-X^ v KBr max cm" 1 : 
1 7 7 0. 1 646. 
30 F>^SSM*fS^^^ F;u ( 5* ppm in C 
DC 1 3 ) : 6. 2 7 (2H. s ) . 6. 3 7 ( 1 H. 
s) . 6. 99 (1H, d. J=8. 1Hz) . 7. 3 
0 (3H. m) . 7. 54 ( 1 H. d, J = 8. 1 H 
z) . 7. 80 (2H. m) . 

VXX-^^ h;u (E I -MS) m/z : 2 6 6 (M 
+ , 1 0 0). 1 5 2 (2 7). 
[OO]**0»7 (Z) -3-^yf r >-5. 6- 
*s* b*r$>>y$V F<DlS3i 

5L3It^77X3{C4, 5-^h^>-2- 
40 $Ifi8 0g, 3»Mfc«(Ag 

i) xktmmm (Ag 2 co 3 ) i o%^;u«, m?ki>j 

^WA7 5 F 8 0 0 m 1 

«c. sit«*-fe7-r ham (8m*?)i~c<k<m5) . 
m&zmmmw*v 1 a «w#tt*r2H»5». (br 

so a<fc«9ft«r*wra <z> -3-^^y^>-5. 6 



11 



(Z) -3 -^^Uf r >- 5, 6-^h^V7^ 



C7) tt§^8 - 17 6 13 4 
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[00]«»: (Z) 

j^-S: C a «H 16 0< 
: 2 4 8 . 2 8 

Hi* : 1 2 9 - 1 3 0 0 C 

1 7 5 2, 1 6 8 8. 



KBr max cm' 



10* DC 1 3 ) : 0 . 9 9 ( 3 H . t. J = 7 . 
1. 74 (2H, tq, J =7. 3, 7. 
2.50 (2H. t, 3=7. 3Hz) , 
H, s) , 3. 99 (3H, s) , 6. 1 
s), 6. 7 4 ( 1 H, s ) , 
Y)\> (E I -MS) 
. +. 1 0 0), 23 3 (1 6) 

[oo] mmmz (z) -3 



3H2), 
3Hz) , 
3.9 7(3 
9 ( 1 H, 
7. 6 3 ( 1 H. s) . 

m/z : 2 4 8 (M 
, 2 19(46). 



5. 



DC la) 

1. 55 

2. 44 

3. 95 
9 ( 1 H. 
s) , 7. 



9 9 (3H. t. J = 7. 
tq, J =7. 6, 7. 
J =7. 8, 7. 
4. 00 (3H, 
8Hz), 7. 0 
s) . 

m/z : 



0. 
(2H 

(2H, d t, 
(3H, s ) , 
t. J =7. 
25 (1 H, 
v**-^ h;U (E I -MS) 
+ , 3 2), 2 1 9 ( 1 0 0). 
[0 0] *S : 6. 7-^K^-3- 

C 14 H 16 0 4 
: 248. 2 8 

: 13 9-140 

1 7 02. 1 6 5 0. 



- 1 
(A 



C 
v 



KBr max cm" 



P p m 



6, 7-fh7tFP7^«;FOSS 
2 5m 1 i-XMy?XzK,c2- ( 1 --O^-^) 
20 -^^a^>^W>110 0mg, 3^<fb£ 

g i ) (Ag) i o%^JH^An7Jb3>i^ 

OfcSL ^Jl/sJwUAT 5 F 1 m 1 *JD^.. 

*tt*T«»U fftft (MgSOJ % »K£ttEB£ 

= 1:4) t»Hfl«TSC(b«:<fcO t TBcaitfW 
f«*Wri (Z) -3-^yf>-4, 5, 6, 7 
30 -rh7tFD7^'J F*f*te. KlTfc, SSJSK^&c 
(Z) -3-^^Ur r >-4, 5, 6, 7-f F 
7t Fn7^y FOiR^&y r *Offi|*flgB'C*S 5 , 
6, 7, 8-fh7bFP-3 -r?*n b';Wv^vi; > 
t<D£Mbl (SJ^Hf©NMROa*«*jBW) OfS^ 
in C* *5*T. 



m i n C 
3Hz), 
3 Hz ) , 
6Hz), 
s ) , 5. 4 
0 (1 H, 

2 4 8 (M 





4R* 




Agl 


72% 


95:5 


Ag: 


73% 


94:6 



[00]«ffr: (Z) -3-^7 c yf r >-4, 5, 6. 
7-^h^t b~vy$V F 
t^S: C 12 H 16 0 2 . 
: 19 2. 26 

^^©iR^^^h^ v KBr max cm" 1 : 
1770, 1678, 1640. 
7ub>&®M&mx^t>V)\s (d ppm in C 
DC 1 3 ) : 0. 95 (3H. t. J =7. 3Hz ) . 



50 



1.48 (2H, t q. J =7. 3, 7. 3Hz). 
1. 60-1. 85 (4H, m), 2. 20-2. 45 
(6H. m) . 5. 1 1 ( 1 H, t . J = 7. 9H 

z) . 

7^^^F;KEI-MS) m/z : 1 9 2 (M 
+ , 3 6) . 1 6 3 ( 1 0 0). 

[oo] mmms <z> -3-zf*vr>-4 t 5 - 

2 5m 1 i-XM7?xzitc2 - (I-^>^— ;!/) - 



(8) 



-17 6 13 4 



13 



14 



1, 5-^^n^Wi>85 0mg» SVitSB. (A 
& I ) Xte$& (Ag) 1 0«*^«*Atir^=f>«3ft 
L/fc«. «*^y*Jl/5M/A75 FO. 5ml^0i, 



Eoafb^fl9tt***-rs <z> -3-^>»;r>- - 
4, 5-t?fcFn:7*yF«»fc. jwtcc, fisutaKX 
CC2tf& (Z) -3-^Uf r >-4, 5-yt 
£ y FOJRWjfcV-toBajsBfc-r *S 5 , B-i^t Fo 
-3 - ?*n triW v * v y > <b CD^Siib N 









Agl 


74% 


92:8 


Ag 


73% 


92:8 



[00]«ft: (Z) -3-^>y-r>-4, 5 -£?fc 

FP7*y F 

#T-5£: C aa H 14 0, 
: 19 0. 24 
tttt : *R&»K 

ffi9\4Bi J 8tJtlX''<& v KB t max cm* 1 : 
1766, 1670, 163 4. 
^Ph>«aHy»^hM^ PPm in C 
DC 1 3 ) : 0. 96 (3H, t, J 



■7. 3Hz) 
7. 3Hz ) . 
7. 3Hz), 



1. 51 (2H, tq, J =7. 3. 

2. 38 (2H. dt, J = 7. 9, 
2. 40-2. 7 0 (4H, m) , 5. 23 ( 1 H, 
t. J = 7. 9 Hz ) . 6. 00 (1H. dt, J = 
9. 8, 4. 0 Hz ) , 6. 2 9 ( 1 H. d t , J = 
9. 8. 2. 0Hz) . 

7XX^^7 h;U (E I -MS) m/z : 1 9 0 (M 
+ , 1 2), 1 59 (25), 1 05 (3 0), 43 
(100). 

too] mmmi o (z) - 3-^f«jf>-5-t 

Fn*^-4. 5, 6, 7-f h7t KP7*y F<D$S 



25mlt^S77^3K:5-tFa^-2 - ( 1 ~ 
- l->i'n^t>S!800mg 4 3«? 
ft« (Ag I) (Ag) 1 

=f>JBftOfc», jfc*^^U*^Ar5 F8m 1 *m 

>vm *tt*pft»*r u . im < m g s o 4 > 

^^>= r»*HHRT*Ci(Cj:«5. TIB 

Oifl*fl9iat*t -2> ( Z ) -3-^'Jf>-5- 
tFP^^-4, 5, 6, 7-f h7bF07^'JFS 

f#/c e eiTfc, ssssraitcat-r* <z> 

f>-5-tFa^^-4, 5. 6, 7-rh7tFa 
30 7 $ y F <Z> JR^Stf * ©SJ^JffiBJT *47-tKo*S/ 
-3-^b';l/-5, 6, 7, 8 -<r h ^ fc: Fn-f V £ 
^y><b©^JSSit (Sfta?SONMROa^ffi^S?«) 







mmfr-.-fvpvv^umfc 


Agl 


98% 


99:1 


Ar 


86% 


99:1 



[00]«f*: (Z) -3-^yf>-5-t FO + 
->-4, 5, 6, 7-fh7t FP7^y F (DMizk 

C 12 H 16 0 3 
frj-m : 2 0 8 . 2 5 
tttt : 

SS^HttRiR^-^^ v KBr max cm" 1 : 
34 5 2, 1 7 5 2, 1 6 76, 1 6 40 (C = C) . 
y'zi b^mBM&mz^Z bJl (8 ppm in C 
DC1,) : 0. 95 (3H, t, J=7. 3Hz), 
1.49 (2H, t q, J =7. 3, 7. 3Hz) , 



1 . 
6. 
m) 
z) 
z) 



6 2 ( 1 H, b r ) 
4, 5. 0Hz ) , 
, 2. 34 (2H, 
, 4. 23 ( 1 H. 
, 5. 1 6 (1 H, 
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1. 9 1 (2H, t d, J = 
2. 2 5 -2. 7 5 (4H. 
d t, J = 7. 8, 7. 3H 
t t. J = 5. 0, 5. OH 
t, J = 7. 8Hz) . 
(E I -MS) m/z : 2 0 8 (M 
+ , 60), 1 79 (7 6), 1 3 5 ( 1 0 0). 
[0 01HJ6W11 (Z) -2, 4-***^x>- 

2 5m 1 ^S^^aK: (Z) -2-*^-r>-4- 



C9) 



15 



^>ilOOmg, aWtM (As I ) (As) 
toU7 2 Flml tJHA. ?fS (100° C) ~C5B# 



tlPI?8 - 1 7 6 1 3 4 
16 

= 1 : 6) *— «IH»B*6TE 

fc B ktrc ftfijseatccstrs (z> -2, 4-*^ 
2, 4-***^x>-5-*y Kto^flsit (rasa 







V Ftkg# : 5-st 0 K l&^te 




76% 


81:19 


Ag: 


74% 


82:18 



[ 0 0 3 «»: (Z) -2. 4-*^£>^>-4-* 
U F 

7>T-S;: C B H 10 O 2 
^ii : 1 3 8 . 16 
tttt : M&mR 

fcWBJ&IRZ^Zhfr v KBr max cm" 1 : 
1 7 7 6. 

D'Cli) • 0. 96 (3H. t, J = 7. 3Hz) , 



1 . 
2. 
H, 
H, 
H. 



7 0 

47 

dd, 

dd, 

dd, 



3Hz). 

5.97(1 

.15(1 



26 (1 



138 (M 



4 - 



3, 7. 3Hz), 
, 1, 7. 3Hz) . 
1Hz) , 6. 15(1 
, 34 (1H, d, J = 



1.52 (2H, t q , J =7 
2.39 (2H. d t, J = 8 
5. 31 (1H, t, J = 8. 
H, d. J =5. 4Hz) , 7 
5. 4) . 

vXX-<d7 h;W (E I -MS) m/z : 1 3 8 (M 
+, 4), 09 (1 8), 7 1 (86), 43 (1 0 
0) . 

[00]Sf*:2, 4-t^^^>~5-t'JF 
fl^F-SC: C,H a0 O 2 
frf-M : 13 8. 16 

jftfl-IBftiK*'** Yfr KBr max cm -1 
1 7 34, 1 6 3 4. 

F>^K^*RS^^^ F^ (^ ppm in i 
DC1.) : 0. 97 (3H, t, J = 7. 3Hz) , 



X I. 70 (2H. t q, J = 7. 6, 7. 

(2H, t. J =7. 6Hz), 
J =7. 3, 1. 0Hz) . 6 
J = 9. 3, 1. 0Hz), 7 
J = 9. 3, 7. 3 H z ) . 
-?7,7s^t> Ml/ (E I -MS) m/z 
20 +. 2 4) . 9 5 ( 1 00). 

[oo] mnmi 2 (z) -5 -7^-2 

-<>£>>x>-4-*y FCDSBS 
2 5ml t^l77^^5C (Z ) -5 -:7*~;U-2 - 
^yf>-4->f>il00mg, H^bSB(Agl) 

XttfS (Ag). 1 0%wt4An7;vi>^i/c 
^^^w^ats f 1 m 1 *anx. % ( 1 
oo° o x'smmmmMWistco #oc, kiss**^ 
-yf»su ftK^^^jata, it®^ 

^;l/H4ftfnftJK7K"Ci5fe»L/, (MgSOj x ?g 
30 J»£«ffi3*l/TJ5l^ffi€:f#^ Ch*7 7r>ai? 
7A^n7F^77-f - (S^y ; SffljR, Sl^ 
^ ;l/ ^^^>=i : 2) r^jfcflw-rsctccj:*), 

TEOffiffc^ttK**** (Z) -4-^>^'J:r> 
^f>nj F*f#/c. «T^c, ftKJSKJ«c*tt*S (Z) 
- 5 -y x^;i/- 2. 4- / <>^S/x>-4-t , JF0 
jR*atf *©W£J5B»re* £5 -7 *^)l-2, 4 - 
: >£^x>-5 -*y FO&SJt (JgtS^aONMR© 





451* 






72% 


100:0 




76% 


100:0 



[00] (Z) -5-7*-* 

^x>-4-^'J F 
C^H.Oa 
frfM : 1 7 2 . 18 



2, 4- 



KBr max cm" 
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1 7 4 6. 

Zfu F F * ( S p^p minC 

DC1.) : 6. 04 (1H, s) , 6. 2 2 ( 1 H, 
dd, J = 5. 4Hz). 7. 25-7. 45 (3H. 
m) . 7. 5 0 ( 1 H, d, J = 5. 4Hz), 7. 7 
0-7. 8 5 (2H. m) . 



17 

v**-<^ bJV (E 1 -MS) m/z : 1 7 2 (M 
+ .89), 115 (51), 43 (100). 
[00] ft* a«R»<fc&*r-fe^l/>*^#>«©^' 

Q "\.-^p-»f >f [Heterocycles], 
2 9 , 1 2 5 5 (1 9 8 9) 

[Tetrahedron Letters], 446 
7 ( 1 9 7 5). 
(3> S^t-t^ • • • f U -f *10 



(10) W8-1 7 6 134 

18 

* [Journal of Organic Chemi 
s t r y ] , 3_L 4 0 7 1 ( 1 9 6 6). 
@> ftfr • T> F • 7 ■ ^U^> 

[Chemical and Pha rmaceut i 
calBui let in] 3j4 , 2 7 5 4 ( 1 9 8 
6) . 

© [Organ ic Sy 

nthesis], 5_2 , 1 2 8 ( 1 9 7 2). 
«± 



(51) Int. CI . 6 

B 0 1 J 27/232 
C 0 7 D 307/58 

// C 0 7 B 61/00 



X 

3 00 
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